It was reported that the later the intrusion age of granite is, the higher is its radium content.
Introduction
Radon concentration is high in spring and ground waters in granite areas (KATS[.1RA, 1970 and Uen, 1960 (MASO',, 1958) . Thus, when rock facies evolve from basic to acid rock, their acid rock contents are considered to be high, as reported by KiRsch~ (1927) , ROSSNF; R (1933) and LARSEN and KEEVIL (1942) .
ToorrA et at., (1957) studied the radium contents of granites in Japan and also the behaviors of uranium and thorium during magma evolution. According to their report, the chronological order of granites of the Cretaceous age in the northern Kyushu was Itoshima, Fukae, Asakura, Sawara and then Saga form granites. The later the intrusion age of granite was, the higher was its radium content. But younger granites such as Sawara and Saga
Granites contained only small amounts of radium.
These two granites are composed of two mica granites containing a small of zircon and a large amount of monazite. Also, ToswrA et at., (1957) reported that the more zircon content, the higher is the radium content of the granite. 
Experiments
The geologic map concerning granites of northern Kyushu is shown in Figure 1 (KARAKIDA, 1985) .
The granites are classified into five groups. The ground waters were sampled in all granite areas.
All sampling sites are shown by number (1 to 68) in Figure  1 . The distribution of the radon concentrations is shown in Figure 2 . The number of water samples with radon concentration of 2 to 4 mache was the largest, followed by that of 4 to 12 mache, while that of 12 to 14 mache was the least. These values are much higher than the radon concentrations in Number : corresponding those in Table  1 Q : ground waters S : hot spring waters -: faults : inferred faults ground waters which flow through sedimentary rock areas in the western part of Saga Prefecture (ISAGAI, 1983) . The granite area, where the radon concentration of ground water is higher than 7 mache, is distributed on and near fault lines and with intruding granite mass. Radium tends to be concentrated in the marginal part rather than in the central part of the granite mass (LARSEN and KEEVIL, 1942) . Thus, it is supposed that radon concentration is high in ground water of the adjacent area to granite rock mass.
In the area where chemical weathering of rock is active, it is supposed that chemical constituents from granite are easily dissolved and radon concentration of ground water in the area is high. The relation between radon concentration and alkali nity in ground waters was investigated, because the extent of the chemical weathering of granite is indicated mostly by alkalinity and calcium ion in ground waters. KITANO et al., (1967) . Figure 3 shows no tendency toward a correlation between radon and bicarbonate ion concentrations.
The sampling sites deviating greatly from the aggregation of points in Figure 3 are Futsukaichi, Kumanokawa and Furuyu hot spring waters (see weathered (LARSEN and KEEVIL, 1942) . It is also considered that the effect of the sampling condition appeared in radon and other chemical constituents.
The following four reasons are presumed to explain the wide range of radon concentration in ground waters
(1) The radium content of granite contacting ground water is not uniform.
(2) The time and area for the contact of ground water with granite are not uniform. and conditions made it extremely difficult to obtain reasonable water samples. Wells and springs did not always correspond with the adjectives of the present study, and often well depths were unknown. Consequently, it was not clear whether the water sample of ground waters originated in surface water, shallow well water or deep well water. However, a rough estimation of the origin is considered to be possible through the determination of dissolved oxygen. For the above reasons, it is easily understood that the range of variation of radon concentration is wide.
3-l.
Regional distribution of radon Figure 5 shows the regional distribution of radon concentration by computer (SoroNo et al. 1985) . There are five sampling sites where the radon concentration was high. As shown Figure 5 , these sites were in the Kanzaki and Higashimatsuura districts of Saga Prefecture, and in the Nijo, Onojo and Kaho districts of Fukuoka Prefecture.
Ground waters in these districts showed a very high radon concentration. In all of these districts, hot springs with a high radon concentration are found. 3-2. Relation between intrusion age of granite and radon concentration in ground water The relation between the intrusion age of granite and the radon concentration in ground water of granite areas was investigated, with reference to the report of ToMrrA et at., (1957) . The order of the intrusion age, from old to young, is Itoshima, Fukae, Asakura, Sawara and Saga Granites. (IsAGAI and I5AGAI, 1981) .
According to TAKAMATSV et at., (1981) and other many researchers, the chemical weathering of rock is more active if alkalinity, calcium concentration and electric conductivity are high in natural water. As shown in Figure 6 , the correlation between the calcium concentration and alkalinity is positive in virtually all but hot spring waters. In the ground waters of Itoshima, Fukae and Sawara Granite areas, positive correlations between calcium concentration (meq/1) and alkalinity are recogni zed, though some scatter is observed. The correlation coefficients are 0.63, 0.38 and 0.88 in the above areas, respectively. The correlation in the Saga Granite area is only -0.06. Except for the hot spring of the Saga Granite area, the correlation coefficient is 0.90. A better and positive correlation was recognized between (calcium#-magnesium) concentration (meq/1) and alkalinity.
The variation is small in the Itoshima Granite area, and the correlation coefficient was 0.63. In the Itoshima Granite area, the chemical weathering by Radium content of some Japanese granites and behavior of uranium and thorium in magmatic evolution,
